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co«£tf>'>ft< tt-oojfi*-efe5«F^^ja3><7) 

e>o#*«ig{f **(ti*1-a^-< * d = v fcTa-# fc £ 
fix.* ^«B3S«fco»8cffl«)3*^^»c«iE^-f ^o=i 

IW#E4] l?5E#*fi&iryi?-tt, 8ttffl;tf**<&» 

[0 0 0 1] 
[0 0 0 2] 

ii5»^*oa*iWk« (nox) o»«*ttfflPijB 

fc* 0 (^NOxirV^irLTK^igg^NOxSS^:^ 
lcnS^tt>^NOxSr»»L-CNOxa*«rl*aJl-S 

[0 0 0 3] 

*L#*>5. — Kfc, 0 0 0 p pmt 



2 

*>5»«\ -fex-^^m^ttS^li5-lO^Ai:^Sli^ 
Ut>t^bMMM (ECU« icPJif-rsraic-ir 
[0 0 0 4l#»W»i, ±EF^tIlw5f g LTft£ftfct 

[0 0 0 5] 

«£, HCMxttcoM04< i t-ooMt 

*»K«£O«ISfll<0 = 4* 
9 \z ffiE^*f * d =2 y t" a - 9 #iRg $ Jit V > 5. 
[0 0 0 6] ±E8Wclw**Ui, tyt«W*8T*> 

[0 0 0 7] B#£2l::E«ORW-Cti\ BSE^f** 

[0 0 0 8] 4fc % »*«3^E«UfcJ:5(^ luE-^ 
>f*p=i>tr ^->m, 5/!/7/Wiflli:J:oT^»M 
^»Lr»*fflA*rfT5tA^. »*3U(cE*<D389I 
m ttE^Mttr^f-HU «ttffl^^*(7)8i*Sr» 
H^S^X-tA^ KsKv^-feyv^TftfflSiift^o 
fc^@&3f±:NOx, HC3lliCO£>4>ft< i t-oro 

^^□ytWfl, tttE*^^A'0««fe*ai 
U 8Ettffltfc^y^/^tti«lw*fjcS1-5BaHJiiDttE 

[0 0 0 9] 

^S?>(MPWfAttt, #Xf^*o»*jB*iNOx 
»*iS:B^lctttB^Itgft, v^^sa^B^f^-fey* 
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(f/b) mm*. &&mmm<oni&mmmi&$ 

[ooio] mi 11, *XMoj&1&\z.ts»sx.>i?>m 
0«*ftffi4*^^^rt««BBi:-t-C«riE$ 

£*,Ti^ e 4fc, HMVl 3l^tt^»*-fe>lH 0 

[ooii] 2±;\smm&Gt 

1M ooii, /tfyy-tr/v (gn-fe/v) no, tyft 

/V (S2t/l/) 12 0, #?L»i£»Jll 0 1, 
h 1 0 2&tf t-* 1 0 3 fcWti U 'C*l6>«Wtt* 
fcJISJxTJ**. ft*, f^irViM 0 OllB*>*«SfflU: 

I 0 0 1 2 ] £ 9 flMflfctt, sK^y-fe/l' 1 1 0 tt#?L1f 

ttMi o i ttt^ffiwt^iaiw»iis^5o 

-fe/M 1 OO^^l (H^JbiW) 

1 1 ltfRBStu ^ftfC&ftJIl 0 lfflfl m<DTM) 

M*#>7m2m>fei 1 2*s»«*ix5. 

ir/W 2 0 ll£?UmSJi 1 0 1 M02i 
^MI-RRSftS. ir>iH?/W 2 Ott£?LffttttM 1 

0 1 flj (B<0±«) Iwttir 1 mil 1 2 1 *SRR * 
tu, MO 2ffl m<DTM) \zft±>-9-%2& 
«l2 2#RR$it*. £JLKte»JI 1 0 1 UliHcofe 

[0 0 13] ^y^ir/H 1 ORVtytt/H 2 OH 

RttZr02 , H f 02 , Th02 , B i2 03 «(1C 
a O, Mg O, Y2 03 , Yb2 03 3?£££#J£ LT 
H#$*fc»*^^^e*ttlMk*»*#^?>ft5. 4 
fc, #?L«tWi 1 0 1 tt, 7^5 4r 
*tT*>K A7^f h«0DHfttttm*lt^&ft 

[0014] #V T'ir/l' 1 1 0 Oft#*fll<D# 1 

fgffii l i tvtt/n 2 ootyfli, 

Si 2 1, 12 2ttt, SfcP t*©ttBStt0i*V** 

&JM»6>4*o #>7"-fe/W l o<D£RW$t:&m 

1 0 HB<D#>:/S2t|ffil 1 211, NOx#7Wg 
ttft (NOx^^^r^LSiVN) A u - P t l?coA&Ji 

*»&46. 

[0 0 15] fc-* 1 0 3ll*£ig:Jg 1 0 4lCSR£*k 
iOjftftH 0 4 i-t^iMr/H 2 Ofc^MI-sraW* 
h 1 0 2*«rt**i5. *»3tf^a«r*riM-5**^^ 

n o 2ictt^»^b****A*n, 



4 

0 4»7>U5+*fcT#ricSiV t-* 1 0 3ll&&<t 
7A/ ^ 2X H1T»J*S*X5. fc-*10 3 

# iSttttRKi-^ 

[0016] ±E»J5fctf)#*»£i? >fl00 Ido^T 
; eoK^$rBl4^ffl^-rffiiqi-5o H4 (a) Hi^Sjft, 
5±5I^ #?Lf£ii»J§l 0 l\ttmn&m*b##x 

tfr^-fe/M 1 0lc«EESrBW!lDl-5 Ct-eiWWS 
fSMB^a. 4*, SMf^UittB* (02 ) , 
ft* (NOx) , ZIMk«* (C02 ) , tK (H2 o) 

[0 0 17] RJfifcafltf^-fe/V 1 1 0<Dtf>7W>2 
Sffil 1 2fiNOxTSttti (NOx^Sr»»L» 
VMM) tlTl^o ftot, 04 (b) 

ft#*»P<0»* (02 ) o v 

1 1 0-C^^ti, lWil 1 1 * 

[0 0 18] *fc, (02 ) ll^yyir 

/wiot^{:»«f^f, 4-tv 
*-kATE»4T»«H1-6. *LT, B4 (c) 

t^tt/H 2 OlcmJE&WJQl'SC 
0, ZSS&Si (02 ) i:NOx ktf&MZtih, o£ 
9, tti/ttK (02 ) tNOx t^-tix-etuir^f-ir/i- 
i 2 ocQ-tyiM!i®f l 2 l "C^fl?^n, 

1 2 OSrtf LT-feV-fr^Wf 1 2 2*»b*«^^ h 1 
. 0 2©***^*fflgtt*. -feVf-ir^l 2 

[0 0 19] ftl^, K*«S«r«a*t5fc«)0^>^-fe 

■fe/H 2 o^ttilcov^/BSXVBeSrfflv^K 
JfeT^s *^7 p -fe/H*tt*rB5*:fflv^-CRW+ 

[0020] B5 0V- i»ttHl^$ixSJ:5l-, * 

[gllw*v>T, Hff«8t»ffl*ttV*Jc#L-CWTftia* 

[0 0 2 1 ] ^ CT, »*«**SE-fk1-5BSI-WJDtt£E 
#-*«cB***tTV^6fc, ±ERffSfttttll« (V 
•«iW4iai»») £$Wc]Ete4&&&g&fflt'fT 

»«o**Sr#ffli-5Ci:*-e#ftv>cfclitft9, -fe 
yf-ir/H 2 0"C^»S»** ? *iDL, NOxjgg=Sr^ 
ta+Sfc»^*«tlc>b*#ftKSSr4i:S. # 

60 to^gtf^^omE, i-ftfc*>B5©PP»« 
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[0 0 2 2] fcd, -feV-J-fe/H»tt«rB6«r»v^lBM 
1"5 q Ei6<Z)V- l»ttBllc»Sii5ct5l^ -fe>f"fe 

fc^T, AlSB»-eii*7LKa:ttJBi o lS:ai:T-fe> 

Effi (*7«fe y httSE) Jft*JUv A2»»-ettNOxO 
^Wttft^flt^S (Ht?li 1 0 0 0 p p m<0®££^ 
1") o Sfc, r A 1 H- A 2 j fiLLO^ 1-4*>*>HO 
4 (NOxfiWlOOOp 

S^*ONOx«*lc»ia:i-5IRff«aEtt 
TA1+A2J om^if-C^iti^ttSo NOx5W»«iK 

fc**1-*IB#«8M*ai«ttV|*(c#LT¥ff4itlfc» 
£*>fc4 8 s * o««ttN o x BAfttftiMS 
bJEW£W\zisy htZ, NOxS*Srttffl1*-5!R, H 
6 <7)fWJDfiE$ L X 2 lC»oTB]iD«E*fM»1-5C i 
-e, »*^*©NOx»*lc§M4<«iajfH©-fe>f- 

[0 0 2 3] El 1 CLfcl^T, = y h 

(WT> ecuh^) 2 0ii, ^sstyfioo 
^*©ttH«U4v^-t>*B*»b«-a3:ys;>3ie<f« 

l 2HJ:5J»»«Wi:^^iSlii 51^*6 
^**»*r*aiiKMH-S. Sfc, HECU2 ottt-fe 
1 0*»baHff*Ji6IMftA{!* (A/ 
Ftt#) ^NOx»S«*^A*$ii5 0 
[0 0 2 4] -t>"^$ffl[E]SSMl Ott, 
»*!-JSi:TttffiSil-5«;*«*tNOx»*I^C,T 

AAU ^tgS<fti:J:DS*j8mi:NOxi8 
gtti*<b£g:tijLTECU2 OHta^1-5 0 ftffil 
fPEIttMlOtt* ^JBftiryiM oo^ftttJKIfi*:* 
1-**iMM» tft*T*UU 
Lfctt«fcECU2 OlcttJAI"*. 

[0 0 2 5] fc-*«»@»M2 Ott, 

1 0 0*:SttJRttli|t»1--<<, *<0BS*0**iM!r« 

(Xtt3frMStt«f« icS^-ct-* i o 3oi§m£ 

M 2 o ©B«B4«ja»-ov^-c»4*ai-s. 

[0026] »*3 0 0 ^1--£*UM*tt* 

l o fc k— ^lM«p|glKM2 o k#=*9 * 3 o ortfcft 

^^ 3 0 0 fi<D± > IHMPIeIKM 1 0 t tt«#HH 1 
0 fitf) t fflfflEBM 2 0^ ttflHMftH 2 Cl* "9 



6 

[0 0 2 7] Bllll 1 0 0i=^^ 

^ 3 0 0 t^«Sr*1-«tSB-e*)5 o raai-isv^T, 
0 Oil, mJE#>:/ir/M l o. iry 
tt/H2 0, t-^10 3«fc-MLfc*^iIll5 
0£;fru ^Ogl^Sfll 5 0^il:ii#t^M^i 
j*SJxfc#'<-l 6 0a*ER£ix5 o ^** 3 0 0fj: 
4r-^3 1 0i»fit»3 2 0 tSr^TU ^310rt 
III*UE-fe>tW»[H]BMl 0 t t-^SIffl][HjBM2 0 

io £ «r«jsK1-5^«>^l;«[aBi5Bl:Jt 

[0 0 2 8] ®2<DZfT2y?m\Z7F£tlZ>£5 

-feyih^aBMi oil, K*«fi«ffl[ElBSM l l 

^NOxigg^ffllUBMl 2t|K^f-^tffl 

0BM1 3 <h£{ffi;L£ e *3Wfc«)»«-ett, 

ffllHlBMl lXt^NOxSaftffiEBSMl 2#W#q[E 

«©fs*«3i[aB^aai-5 Q 

[0 0 2 9] K*SSS«ltb[HlBM 1 1 11, > 
^CSmCiT, I^TODmff^SiJ^I-'So NOx 

**«IUEIBM 1 2 ^Sfitytiooot^t 

-fc^WifcttttSfU ##**ONOx*«fc/SCTi? 

* 1 2 o H»u6«ft|Kr4lttl» 9 

*/^«*lc/SCT*>**/VWaDf|JE*^SElc8Stg1-5 
[0 0 3 0] &^yt--y>*&ffl®BMl 3 II, 0) 

lio) o-f ^tr-^y^tttau KttfflL^^tf 
-^>^ffi^^t-^$iJffl)[H]BM2 0^lctB^1-5o 

[0 0 3 1 ] t-^^Jffll[E3BM2 Oil, 

ic^cxt-^ i o 3(0»a«:»j»-r«5. 4*, *§e-e 

li«ifflPAlwJ:5^Sl^l 0-2 7 5 5 2 1*, 
« tt«FBB^8- 2 7 8 2 7 9#^a^^»5MlCllBB^Stl 

[0 0 3 2] «rEBH&^Bl2lcov^J:0A«:«j4«l 
j5£$r@7(c:^to @7^g|llc^VNTS»Jffl)[alB2 0 0 
Its CPUMA/D, D/A3>/<-^fcM5^>f 

>p = >tra-#"caijacSii, €-a/d^>/<-^ (a 

/D0-A/D3) l:ttBO«^Vc, Ve, Vd, 
Vb©mE**-»^ASilS. *fc, D/A3W<-» 
(D/Al, D/AO) a»5>tt#>7'ft*fl;EEVb f -b 

bo (D/A2, D/A3) d^ltNOxim, 
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[0 0 3 3] fWW"lslJS2 0 0©D/Al^e>ffl**il5 
Jf V b \X JMiaft 2 1 1 *>#K<EAA«mi A 
*£ix5o Jt«g]tt2 1 1 ©fflAiHl^tt, K^SSI-^ 
CTJtiiSsKy^-feymaEI p£$ffl1-3fc&<omiSft& 
ffl&ta2 l 2 0-J|£ttg3Jv 8ffl#Hl&&i2 1 2<& 

Stt3:fr5i#Wi«[aR2 1 l0ECAa«*fc«tt 
»c«MMIEVbi:WlcmE^*6J:5«»S*tS. «* 

t$fflf£Jn2 1 2 0M$^tt$W(e]B2 0 0OA/D2, 
A/D3Cl#*««£SilS. 
[0 0 3 4] Sot, M»|S]B2 0 0OD/A1 

»*iEvb*#^t>n i owpirasiLSi, mac 

^ttiffifex2 l 2®9f«?«EVd l V b (pS£Rt/«aE* 
fflSin2l 2<7mftiSRll-£9#>:/i?/i'®^I p 
«**«) ft, 
I p = (Vd-Vb) /Rl 

£ LT£ft£;ft,£o 4*5, MMs]K2 0 0fciMIlB]K2 

1 1 &*ftttttti&ffl2 l 2&d>blffiH2 0|fe*MEtt 

[0 0 3 5] «J»@K2 0 0OD/A0*»btt* 

£*bSJfrfr«EVc«\ LPF (u-/<X7jfr*) 2 
3 0*^LT±gi|iilH]gS2 2 l<P#KI5Art«*fcAa$ 
itS a LPF 2 3 OttWtSttttatfa^Vf^bft 

NOxS^I-iSCTi5fifu5iryf-ir;vm?5fiI s Z&m-f 
5fc«).0«8Etta»gtn:2 2 2<aH$(;:gg££iv ®^ 
tMg#i2 2 2flDflUBtt^»*-fey*l ooo-tevf-JB 
2lgl 2 2K:JM*ft&fc#£iMBK2 2 1CD&& 
A**l*l-*<***t6. -fe>lHB2««l 

2 2«tEtt«l:}WtEVc fcBi:«EJctt6J:5tt 

$£ft* e ©J£fcW«tfl2 2 2^«^(«J^lH]gS2 0 
0(7)A/D0, A/Dll:^gg^5c 
[0 0 3 6] SoT, 'ft|ffl)!sl& 2 0 0©D/A0H© 

fcffiJg#L2 2 2^H«7-«EVe, Vc^St/Kft 
ffl«tt2 2 2^1ftttttR2lCj:D-fe>*'fe/U«*I s 
(NOxjgg) tt, 

1 s= (Ve-Vc) /R2 

£LTgffl£ft6o 4*5, ffl«Stt2 0 0 i:lt«[slB2 

2 1 itt*»tHlfi«i2 2 2 i^?)«(rEB2(ONOxS« 
^flilHlKMl 2*«*ritSii5.' 

[ 0 0 3 7] itz, WWSS8 2 0 Ott, iS§li£^fflVNT 
irviH?;H 2 OOXJE-Of-^V^Sr^mi-^o o 
£9, tyft/n 2 otfM>t'-^>*&ttJ&#i::*$v> 

T s aWS2 0 0li, D/A0JCT-fe>*"fe^H3iD« 
EfcWBttlOEflsS**. w^RlJDSEttL P F 2 3 0 
Iw^DjESSWIC** Sftooi^iHr/Vl 2 0dWD 



(5) 

<, LPF 2 3 0W^»li5/i sS«-e»^Stl5. 
-t ITx flBEttta«tt2 2 2^iSi«^«ffVe > V c <D 
WA/D1, A/DOTtt^IfcfctU ^O^tomE 

y7*H«*K:J:9HJ*3iia. ft*** W*PE*2 0 0 

^i|ifS(E)B2 2 1 t«i««ttJl6gt2 2 2 td»b«FEBl2 

[0 0 3 8] ttZs fHWBtt 2 0 0 fa-r^ltf 
io *-Cfc£Mm&4ttfe I/O*- h^fefflALTMOS 
FET K9>f'<3 0 0SrKIM*S. C<0fc** MOSF 
ET3 1 OH* QS2R3 2 0 (fflx_tf/< y «S50 
5,t-^10 3^W*S*ixStt*^PWMft!H»*^S. 
4*5, MASK 2 0 0 irMOSFET K9>f/<3 00 t 
MOSFET3 1 0 kfabtt&m2<D\:-f>%m\E}&M 

[0 0 3 9] ftK, SiJffiHH)B2 0 0ft<DCPU\Z£ *)% 
fT$iiSWJD«JE90»4rBI 8 11^1-7 o-^-y - Heft 

[0 0 4 0] 0 81:1*31^ ^75/^10 1, 10 

2-ett, »EH7©l;«*ffl«tt2 1 2(7>PjB*«EV 
d, Vb*r ; etl- : e^A/D2 J A/D3lCi9tt^St 
S. Mis ^fy^l 0 3, 1 0 4"<Ni, frEH7fl)tt 

«eani«ei 222 (D^mv e , v c fc**ve*x a 

/Dl, A/D OlC^S^StSo 
[0 0 4 1] 0 S-Ctt^y^ir/vmiffil p£ 

30 E^Lxi*fflv\ ms3ittiiLittf>-?tMmi p^ 
♦mEvbiUTD/Ai*»t>m*+a, &i-> ^f? 

7*1 0 8 Tttir ^-fe/MBJt I s£rgfflU tx< *r y 
!H6ll^LfcTOD®E^LX 2 «rffll\ 

E£#tf>5 (^y^fll*1-5) o * f)l^r^l 1 0 
tit «TE*ftfcB«WllD«E*r»*«EVctUTD 

/Aoa»e>aja-rs. 

40 [0 0 4 2] *<D'&. 1 1-Cli, fuEHtiJL 

fc-feyf-t/vfliai sfeNOxS^fSSEfc LTD/A 2 

1 2TU WE)Wltfc*>? p 't/Hl«l p£l££ig& 

H«fcUTD/A3^6)ECU4?, 

5o *f-y?l 11,11 2-c^^Sglf^^Hj^1-5 

[0 0 4 3] RIC, ^yf-^y^^Uj^|f^@9 07 
^StWEHW^i, M»iBiB2 0 O^cocpu 
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>1&W}tifMt 12 8ms, 2 5 6 m s t 

[0 0 4 4] B9IC*5V^T, 3tf^7^2 0 1, 20 
2-Cli N 'miE^t:mj^l;^affita2 2 2c^P)JS^mE 
Ve, Vc^A/D^^-^lC^S^ftS (Z<Dm 
JEMVe 1, Vc 1 tlTZ>) e ^OgL ^f^^2 0 

ffimfiEAVs ^DgtfcmEE (Vs + AVs) £D/A 

l p f 2 3 o (Dftfemz&ttjE&temzmvmE (v 
c, ve«mtE) ^t-r^o 

[ 0 0 4 5] ££>C:-t<£>& x 2 0 5-C 

«\ EE^b^^l;^ffifitrL2 2 2^^1EV 
e, Vc^A/D^y^-^l^iip^®^ (COmE 
MVe 2, Vc 2 ttZ>) o Ve 2, Vc 20A/D 

[0 0 4 6] 777/20 6T?li> -fc>1Hr/M 2 0CO 

Zac= (Vc 2-Vc 1) / ( (Ve2-Vc2) - 
(Ve 1-Vcl) } 

s Cgt fc »CAVs2SrD/A0^5)ttl*l, 
ir/H 2 OICTOD1-5 0 
[0 0 4 7] £U:<&«!K &*Sg^NOxjft&£>&ttj 
l-BRU #*«l£-fc>iK 0 0— (OBliD«E^M»$^ 

-fc>MM(l P% ±>f±;i-mtifcl s) j«ftttiS*L6. 4 

SSSM (iryf-k;umSL I s) fastis, 
»£\ ^SS-feVlM 0 0<Dtt8EfS#3&«taS-cfc5w 

5 ±5!^ i?>f-fc/^»± N NOx8f=2 0 0 0 r 

pm^h 1 0 M Aa*La»««#8fch,i\ /*fx#j&# 

[0 0 4 8] *i-e*J0l[O»li-ci±ywx©«»tr« 
3£t>*lc t— ^ 1 0 3it-^W»SB5M2 0t*riB-Sft 

[0 04 9] AftttKHU tt^tOIWMtrftaii- 
5 = y^S*v^tt8l[J|fflA/F-fe>lHcJt-<, 
J£f|g<D$D< NOxjgg^^ffl-r^^^iggiryt (NO 



70 

U ^Xo&gfcgttCX <-f5 0 
[0 0 5 0] 4fcc<&»«\ #*S£fcttJSffla**ffifc 

0 0 £ =*** 3 0 0 t(Ogg||tS:-bv*fS#^»B-c*) 

[0 0 5 1 ] yfioo osmuttir 

[0 0 5 2] fit, tf^fifi-feViM 0 OSr^ffljStt* 
20 it5^^llt-*l 0 3<75figttt«:/>S < LT^ac* 

[0053] ^*te>ona^»tT**is©»tt-cii, 

■fc yiMB* oWtty< 7 y 4 4: W6XtiffiIi-<5 fcti><B« 
^^BtrlE@2^^tb[H]S§M 1 l-Ml 3ll«Ffc-fr5i# 

[0 0 5 4] SSfi/*jE«fi6i LTfi, «itf*@B(7? 
M'>m&**y*y hWSSr^t Lfct^T, -fey' 

* I C^^7 P ±(0Sfti^ON * CH I P h U 

40 [0 0 5 5] fljttfHl 4(c^$ix5J: K^SS 
^ffllElSSM 1 1 <ntiaj3m\^&/ffilE®&M 3 1 SrRit 

^iIE[HlSSM3 2£IS:tf3 0 Wtt/*jE@KM3 1, M3 

2 ic^ias^o t tT^>«8i#*R*t, i^fifct*^ h y 

[0 0 5 6] jftv>ii % v^*n3>bfoL-*SrftfflLfc 
so %<D%mk LTtt, -«»4^2y^*»«f#W3»-e*> 
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Blttl^ MEttA flgtrt*) feffljt5ttjE0IS4:*ttL 
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ttW#W©rai*ry-f XK»^ftv^H-Cffl<+S. 
[0 0 6 4] XM\ NOxSAfcWSKMl 2^»*., 

Ml 3&tf t-*ft"J®][E]8§M2 OOflfih^fea*** 3 
0 0rtlirtjKLtt±V\ »M11-M13, M2 

ott^»*-t>*i o o(c»u-ce*a*rttiS<icE 

•£\ #^8K t y 1 1 0 0 t M 1 1 -M 1 3 , 
M2 0fcOlB©**Blt«e-C#6-i:*»6), tttttt 

[0 0 6 5] ±EHJte<0»JS"Ctt, UMBEI 7 (DffimZ-# 

v>x, ^^$21)11 l 2 i:tytfil(il 2 l £ 
LTt, l 0 1 rto#*«£«:-5cl::«o 

[0066] tt4f^<t>ott*aa^feattit 
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